The construction of cantilever beam is an art, after construction in order to study the behavior of that can done by applying various amount of loads on it, It helps in usage of the beam in MEMS applications in various fields, less loading on cantilever beam surface gives negligible deflection at its free end and poor sensitivity. In this paper new micro cantilever designs are presented, which hold promises for better deflection and higher sensitivity and comparison as been done by constructing beam with different materials along with that the design simulations of MEMS based micro-cantilever made up of single crystal silicon using FEM (COMSOL Multiphysics) is carried out to study the stress, displacement and Eigen frequency measurements of the cantilever. The work is carried out by using COMSOL Multiphysics software.
I. INTRODUCTION
Micro electro mechanical system incorporates highly sensitive miniaturized devices such as sensor and actuator which have high throughput, high performance, low cost and easy fabrication. These miniaturized devices are widely used in various sensing and switching applications. A structure having a cantilever configuration is a basic element of most MEMS actuators and sensors such as switch as, capacitive pressure sensors, accelerometers, filters, resonators and many others. The main feature of a cantilever based sensor is transuding the mechanical behavior of the cantilever into a measurable signal, where the mechanical properties are altered by physical changes in the environment. Micro cantilever based sensors have a wide range of applications [9] . Cantilevers have been demonstrated in such applications as gas, temperature, pressure, biological and force sensors. The micro cantilever has become a versatile tool for sensing due to their intrinsic flexibility.
The major advantages are their versatility and fabrication steps simplicity. The interest in cantilevers has driven investigations from various aspect including static and dynamic performances under certain influences such as potential fields. The electrostatic actuation is commonly used in MEMS devices, where pull-in voltage represents a topic of high interest in the study of micro-beams such as suspended cantilevers [1] . In MEMS, the shock due to electrical actuation can cause failures inducing large deflection of cantilevers, which may lead to device failure. Therefore, the concern of designers is to investigate how to prevent such problems.
II. COMSOL MULTIPHYSICS TOOL
COMSOL's primary advantage is that it was designed as a "multi-physics" package, meaning that it can be used to solve structural mechanics, heat transfer, and fluid flow, electromagnetic, etc. problems either in cases where only one set of physics is imported or in cases where multiple sets of physics are imported. The process of combining physics is relatively easy compared to other existing commercial packages.
COMSOL Multiphysics 5.3b, computer simulation has become an essential part of science and engineering. Digital analysis of components, in particular, is important when developing new products or optimizing designs. Today a broad spectrum of options for simulation is available; researchers use everything from basic programming languages to various high-level packages implementing advanced methods. When considering what makes software reliable, it's helpful to remember the goal: you want a model that accurately depicts what happens in the real world. A computer simulation environment is simply a translation of real-world physical laws into their virtual form.
It would be ideal, then, to have a simulation environment that included the possibility to add any physical effect to your model. That is what COMSOL is all about. It's a flexible platform that allows even novice users to model all relevant physical aspects of their designs. Advanced users can go deeper and use their knowledge to develop customized solutions, applicable to their unique circumstances. With this kind of all-inclusive modeling environment, COMSOL gives you the confidence to build the model you want with real world precision.
III. WORKING PRINCIPLE
In "in vivo analysis", sensing unit need to be very sensitive. If the concentration of target analyte solution is small then it produces less pressure at the sensor surface. This less pressure generated by biomolecular event is unable to sense by the conventional rectangular micro cantilever based sensor. So some new micro cantilever designs with better efficiency and sensitivity are proposed. For analyzing the deflection value, the surface area of all proposed designs is kept constant. The length and thickness of the proposed designs are also same as the conventional rectangular micro cantilever beam design.
IV. DESIGNING
A cantilever is a beam anchored at only one end. The beam carries the load to the support where it is resisted by moment and stress. A Cantilever structure consists of greater length as compare to its width with optimal thickness. in order to understand the behavior of MEMS cantilever beam it's a must to study two equations first one is Stoney's formula, which relates cantilever beam deflection ' δ' to applied stress 'σ':
Where 'ν' is Poisson's ratio, 'E' is Young's modulus, 'L' is the beam length and't' is the cantilever thickness. Static deflection of cantilever beams can be developed which are sensitive to optical and capacitive methods. The second is the formula relating the cantilever spring constant 'K' to the cantilever dimensions and material constants:
Where 'F' is force and 'w' is the cantilever width [8].It's possible to implement different types of cantilever beam may be its one of the following type Rectangular shaped micro cantilever beam, Trapezoidal type micro cantilever beam, Trapezoidal beam design with square step at fixed end and Length wise symmetrical tree type micro cantilever beam design.
The output of the cantilever is affected by its length, width, thickness and various properties of the material used to make the structure. The geometric shape, as well as the material used to build the cantilever determines the cantilever's stiffness. The analysis is done on the structure having following dimensions which is shown in table 1. Fig. 1 shows the view of the MEMS cantilever beam structure constructed using COMSOL MULTIPHYSICS, which can be used for various applications.
Fig. 1: View of the design
The cantilever beam structure is made of silicon, silicon oxide and silicon nitride having properties shown in table 2, most of the MEMS structures are constructed by using silicon only.
Table2: Material properties
From the material properties and different analysis done silicon is best compare to other two materials chosen. Figure 3 &4 shows the cantilever beam with deformed shape and Eigen frequency obtained with application of appropriate pressure on it.
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Figure4: Eigen frequency value
By the application of some finite pressure on cantilever beam structure constructed by different materials makes beam to vibrate at various frequencies. Table 4 indicates Eigen frequency of the cantilever mechanical beam constructed by different materials. VI.CONCLUSION The result shows that cantilever beam can be constructed by various materials like silicon, silicon nitride and silicon dioxide. Out of three structures beam with silicon will give the very high Eigen frequency of 0.22GHz compare to other two with the same dimension. Further its possible to improve the performance of the beam by adding different combinations of the materials.
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Sl no Materials
Eigen frequency 1 Silicon 0.22GHz 2 Silicon nitred 60.8MHz 3 Silicon Oxide 0.038GHz
